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Abstract of EP0754865 

There is disclosed a submerged pump used, for 
example, in a duplex treating tank for sewage. 
The submerged pump includes a pump casing 

(3) including an inlet portion (9), a pump chamber 

(4) and a discharge portion (5), a motor means 
(2) for driving and rotating an impeller provided in 
the pump chamber (4); the motor means being 
integrally secured to the pump casing (3), 
wherein the pump casing (3) comprises at least 
two subcasings (3a, 3b) assembled together, at 
least one of the subcasings (3a) having a 
projection (11) defining a narrowed passage (12) 
portion. 


FIG. 1 
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(54) Submerged pump 

(57) There is disclosed a submerged pump used, 
for example, in a duplex treating tank for sewage. The 
submerged pump includes a pump casing (3) including 
an inlet portion (9), a pump chamber (4) and a dis- 
charge portion (5), a motor means (2) for driving and 
rotating an impeller provided in the pump chamber (4); 
the motor means being integrally secured to the pump 
casing (3), wherein the pump casing (3) comprises at 
least two subcasings (3a,3b) assembled together, at 
least one of the subcasings (3a) having a projection (1 1) 
defining a narrowed passage (12) portion. 


FIG. 1 



CL 
LU 


Primed by Rank Xerox (UK) Business Services 
2.13.13/3.4 


BNSDOCID: <EP 075486 SA2_I_> 


1 


EP0 754 865 A2 


2 


Description 

BACKGROUND OF THE INVENTION 

Field of the Invention: 5 

The present invention relates to a submerged pump 
for use, for example, in a treatment tank for a multiple 
sewage system. Description of the Related Art: 

Japanese Laid-Open Utility Model Application No. 10 
5-14590 discloses a submerged pump in which a motor 
housed in a stainless steel motor frame is combined 
with a pump casing made of synthetic resin. In this sub- 
merged pump, a so-called open-type casing is 
employed, which is made by assembling a plurality of is 
casing elements or subcasings, for production and 
maintenance convenience. 

One of the problems of the above-discussed pump 
is how to prevent a foreign object from clogging in a flow 
passage or being caught by an impeller. In order to 20 
solve the problem, a narrowed passage portion or a bot- 
tle neck portion having a diameter smaller than that of 
an inlet portion is excluded along the flow passage of 
the pump. 

Conventionally, an upper casing and a lower cas- 25 
ing. which make up the pump casing, are molded with 
resin in a manner that surfaces facing each other is flat 
and parallel. Thus, since a diameter of a boundary por- 
tion between a pump chamber and a discharge portion 
is larger than that of the inlet portion, an internal energy 30 
loss of the fluid due to a variation in fluid pressure 
reduce not only pumping efficiency but also a head 
pressure at a shut off operation flow rate. 

SUMMARY OF THE INVENTION 35 

It is therefore an object of the present invention to 
provide a submerged pump having a casing made of 
resin for reducing its weight and production cost which 
can maintain a high pumping efficiency and prevent low- 40 
ering of head at a shut off operation flow rate. 

According to a first aspect of the present invention, 
there is provided a submerged pump comprising a 
pump casing accommodating a shaft rotatably therein 
and having an inlet portion, a pump chamber and a dis- 45 
charge portion; an impeller integrally mounted on said 
shaft in said pump chamber; and a motor means for 
driving said impeOer to rotate within said pump cham- 
ber, said motor means being integrally secured to said 
pump casing; wherein said pump casing comprises at so 
least two subcasings assembled together, at least one 
of said subcasings having a projection defining a nar- 
rowed passage portion between said pump chamber 
and said discharge portion. 

According to the first aspect of the present inven- ss 
tion, even when the pump casing is made of resin, 
pumping efficiency is maintained and loss of head is 
decreased at a shut off operation flow rate. 

In the above invention, a minimum diameter of the 


narrowed passage portion may be equal to or a little 
larger than a minimum diameter of the inlet portion of 
the submerged pump. According to the invention, a for- 
eign object entering from the inlet portion is prevented 
from being entrapped at the narrowed passage portion. 

In the above invention, a gap having a diameter 
equal to or larger than a minimum diameter of the inlet 
portion may be formed between the impeller and the 
pump casing. According to the invention, the foreign 
object is prevented from being entrapped between the 
impeller and the casing. 

In the above invention, a cross-sectional area of the 
narrowed passage portion may be almost equal to that 
of the inlet portion. According to the present invention, 
the cross-section of the flow passage does not change 
substantially and loss of pressure is prevented. 

In the above invention, an air vent hole penetrating 
an outer side wall of the pump chamber may be formed 
therein, in a manner that the air vent hole is at an obtuse 
angle with respect to a fluid flow direction in an outer 
portion of the pump. According to the invention, the air 
venting function is maintained and fluid leakage and 
wear of a periphery portion of the hole are reduced. 

In the above invention, the highest contacting face 
between the subcasings may be arranged approxi- 
mately as high as a higher than a main shroud of the 
impeller. 

It is another aspect of the present invention to pro- 
vide a submerged pump comprising a pump casing 
accommodating a shaft rotatably therein and having an 
inlet portion, a pump chamber and a discharge portion; 
an impeller integrally mounted on said shaft in said 
pump chamber; and a motor means for driving said 
impeller to rotate within said pump chamber, said motor 
means being integrally secured to said pump casing; 
wherein an air vent hoi e is formed through an outer side 
wall of said pump chamber, said air vent hole being at 
an obtuse angle with respect to a fluid flow direction in 
an outer portion of said pump. 

According to the present invention, the air venting 
function is maintained and fluid leakage and wear of a 
periphery portion of the hole are reduced. 

In the above invention, an angle between the air 
vent hole and the fluid flow direction may be substan- 
tially in a range of 105 to 165° . When the angle is under 
105° , reduction of fluid leakage and wearing is not sig- 
nificant. On thB other hand, when the angle is over 165° 
. thickness of the wall around the hole is thin, which low- 
ers a mechanical strength of the wall. 

Also, it is another aspect of the present invention to 
provide a vortex-type submerged pump comprising a 
pump casing accommodating a shaft rotatably therein 
and having an inlet portion, a pump chamber and a cSs- 
charge portion; an impeller integrally mounted on said 
shaft in said pump chamber; and a motor means for 
driving said impeller to rotate within said pump cham- 
ber, said motor means being integrally secured to said 
pump casing; wherein said pump casing comprises at 
least two subcasings assembled together, the highest 
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contacting face between said subcasings is arranged 
approximately as high as or higher than a main shroud 
of said impeller. 

The above and other objects, features, and advan- 
tages of the present invention will become apparent s 
from the following description when taken in conjunction 
with the accompanying drawings which illustrate pre- 
ferred embodiments of the present invention by way of 
example. 


BRIEF DESCRIPTION OF THE DRAWINGS 
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FIG. 1A is a sectional view showing a submerged 
pump of an embodiment of the present invention; 
FIG, 2A is a sectional view taken along the line a of 15 
FIG. 1; 

FIG. 2B is a sectional view taken along the line b of 
FIG.1; 

FIG. 3 A is a plan view showing a lower casing ; and 
FIG. 3 B is a side view showing the lower casing. zo 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Hereinafter, a preferred embodiment of the present 25 
invention will now be described in detail. 

FIG. 1 shows an embodiment of the submerged 
pump of the present invention. As shown in FIG. 1. the 
submerged pump comprises a pump body 1 and a 
motor 2 integrally provided on the pump body 1 . 30 

The pump body 1, as shown in FIG. 2A, includes a 
pump casing of resin, in which a pump chamber 4 and a 
discharge portion 5 are formed. A main shaft S of the 
motor 2 is inserted into the pump chamber 4 and pro- 
vided with an impeller thereon. Vanes 8 are formed only 35 
on one side of the main shroud 7 of the impeller 6. to 
construct a so-called vortex-type pump. In a bottom face 
of the casing 3, an inlet portion 9 is formed. 

The pump casing 3 comprises two casing elements 
or subcasings, that is, an upper casing 3a and a lower 40 
casing 3b assembled together by bolts 10. These sub- 
casings 3a, 3b are respectively formed by resin molding 
to make up so-called open-type casings. 

The upper casing 3a has, as shown in FIG. 2B, a 
projection portion 11 projecting downwardly below a 45 
boundary portion between the pump chamber 4 and the 
discharge portion 5. A lower end of the projection por- 
tion is formed to have a circular ridge line, which defines 
a narrowed passage portion also of a circular cross- 
section. The projection is formed to have a hollow space so 
therein for reducing the amount of material resin as well 
as its weight The projection 1 1 is formed with a slope 
1 1b on a side facing the pump chamber 4 so as to pre- 
vent generation of turbulent flow at the narrowed pas- 
sage portion. A diameter D of the narrowed passage ss 
portion 12 is equal to that of the inlet portion 9 and to a 
distance between a lower edge of a vane 8 of the impel- 
ler 6 and the bottom face of the pump casing 3, which 
defines a minimum diameter of the flow passage of the 


pump. 

In the impeller 6 of the pump, some (in this exam- 
ple, two) of the vanes are designed to be have more 
width of height towards the bottom surface than the 
other vanes so as to improve pumping performance. 
Although a distance between a lower edge of the wider 
vanes and the bottom surface of the casing is less than 
the distance D, a gap is maintained between the vanes, 
through which a sphere having a diameter D can pass, 
so as to prevent the foreign object flowing from the inlet 
portion from being entrapped. 

A bearing bracket 13 made of resin is secured by a 
bolt 13 on the upper portion of the upper casing 3a fac- 
ing the pump chamber 4. Between the upper casing 3a 
and the bearing bracket 13, a mechanical seal element 
15 is provided around the main shaft S. On both an 
upper face of the upper casing 3a and a lower face of 
the bearing bracket 13, radial ribs 16, 17 are provided to 
extend radially to reinforce these members and prevent 
the lubricant from being scattered within the space. On 
the upper end of the cylindrical portion of the bearing 
bracket 13, a groove 18 extending in a peripheral direc- 
tion is formed, in which an edge of a motor frame made 
of corrosion-resistant metal is inserted with a packing 
material 20. 

The upper end of the motor frame 19 is also 
inserted in a groove formed on the lower surface of an 
upper bearing bracket 21 made of resin, which is 
secured to the lower bearing bracket 13 by long bolts 
22. On the central portions of the upper and lower 
brackets 13, 21, recesses 23. 24 are formed to face 
each other, each of which accommodates a metal 
washer for securing bearings 25, 26 therein. On the 
upper bearing bracket 21, a cover 28 made of resin is 
attached, in which a power controller 29 for controlling 
the motor is provided. 

The pump casing 3 is designed to be divided into 
upper and lower portions at as a high level as molding is 
possible, in this embodiment, the lower edge of the 
upper casing 3a is set at the same level as the lower 
face of the main shroud 7. The reason for this design is 
that the material resin of the upper casing 3a is required 
to be of a high performance compared to that of the 
lower casing 3b, and thus, is expensive. Therefore, the 
upper casing 3a should be made in a small size to 
reduce the production cost. 

On the upper end of the lower casing 3b, an air vent 
hole 30 is formed through the side wall of the pump at 
an obtuse angle A to the fluid flow direction, as shown in 
FIGS 3A and 3B. This is to discharge air aspirated in the 
pump to prevent an air lock. Such an arrangement of the 
air vent hole 30 makes rt possible to retard the enlarge- 
ment thereof by increasing the mass of a comer portion 
31, which is easy to wear because of friction between 
the fluid flow, thus leading to an elongated life of the 
pump, as well as to minimize fluid discharge from the air 
vent hole 30 to maintain pumping efficiency. In the lower 
face of the lower casing 3b, three legs 32 are formed by 
molding integrally therewith. 
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The submerged pump described above works as 
follows. When the submerged pump is placed in a water 
tank and the motor 2 is turned on, the fluid in the pump 
chamber 4 is energized in a centrifugal direction by the 
' rotation of the impeller and flows into the discharge por- 
tion 5 through the narrowed passage portion 12. During 
the flow from the inlet portion 9 through the pump cham- 
ber 4 to the discharge portion 5, the cross-sectional 
area of the flow passage does not change extensively 
so as to minimize energy loss, which leads to improve- 
ment of the pumping efficiency. On the other hand, 
since the cross-sectional area of the flow passage 
decreases at downstream side of the impeller 6, the 
pump head can be enhanced ata shut off operation flow 
rate, that is, at a small flow rate range. This feature also 
serves to prevent an excess output in a large flow rate 
range. 

According to the present invention, by preparing a 
projection defining a narrowed passage portion 
between the pump chamber and the discharge portion, 
pumping efficiency is maintained, and the head pres- 
sure is prevented from being lowered at a shut off oper- 
ational flow rate, even when the pump casing is made of 
resin. Thus, the present invention can provide a pump 
having advantages of resin material open-type casing, 
such as light-weight, low cost and highly improved 
maintenance characteristics as well as a high pumping 
performance. 

Also, by the air vent hole penetrating the outer side 
wall of the pump chamber being formed at an obtuse 
angle to the fluid flow in the outer periphery portion of 
the pump, leakage of the fluid and the wear of border of 
the hole are reduced, still maintaining the air vent func- 
tion. Thus, the present invention can provide a pump 
having a high pumping efficiency and a long life. 

Although a certain preferred embodiment of the 
present invention has been shown and described in 
detail, it should be understood that various changes and 
modifications may be made therein without departing 
from the scope of the appended claims. 

According to its broadest aspect the invention 
relates on a submerged pump comprising: 

a pump casing an impeller and a motor means for 
driving said impeler to rotate within said pump 
chamber. 

Claims 

1 . A submerged pump comprising: 

a pump casing accommodating a shaft rotata- 

bly therein and having an inJet portion, a pump 

chamber and a discharge portion; 

an impeller integrally mounted on said shaft in 

said pump chamber; and 

a motor means for driving said impeller to 

rotate within said pump chamber, said motor 

means being integrally secured to said pump 


casing; 

wherein said pump casing comprises at least 
two subcasings assembled together, at least 
one of said subcasings having a projection 
5 defining a narrowed passage portion between 

said pump chamber and said discharge por- 
tion. 

2. A pump according to claim 1, wherein a minimum 
10 diameter of said narrowed passage portion is equal 

to or a little larger than a minimum diameter of said 
inlet portion of said submerged pump. 

3. A pump according to claim 1 , wherein a gap having 
is a diameter equal to or larger than a minimum diam- 
eter of said inlet portion is formed between said 
impeller and said pump casing. 

4. A pump according to claim 1 , wherein a cross-sec- 
20 tional area of said narrowed passage portion is 

almost equal to that of said inlet portion. 

5. A pump according to claim 1 , wherein an air vent 
hole penetrating an outer side wall of said pump 

25 chamber is formed therein, said air vent hole being 
at an obtuse angle with respect to a fluid flow direc- 
tion in an outer portion of said pump. 

6. A pump according to claim 1, wherein the highest 
30 contacting face between said subcasings is 

arranged approximately as high as or higher than a 
main shroud of said impeller. 

7. A submerged pump comprising: 

35 

a pump casing accommodating a shaft rotata- 
bly therein and having an inlet portion, a pump 
chamber and a discharge portion; 
an impeller integrally mounted on said shaft in 
40 said pump chamber; and 

a motor means for driving said impeller to 
rotate within said pump chamber, said motor 
means being integrally secured to said pump 
casing; 

45 wherein an air vent hole is formed through an 

outer side wall of said pump chamber, said air 
vent hole being at an obtuse angle with respect 
to a fluid flow direction in an outer portion of 
said pump. 

so 

8. A pump according to claim 7, wherein an angle 
between said air vent hole and said fluid flow direc- 
tion is substantially in a range of 105 to 165° . 

55 9. A vortex-type submerged pump comprising: 

a pump casing accommodating a shaft rotata- 
bly therein and having an inlet portion, a pump 
chamber and a discharge portion; 
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an impeller integrally mounted on said shaft in 

said pump chamber; and 

a motor means for driving said impeller to 

rotate within said pump chamber, said motor 

means being integrally secured to said pump s 

casing; 

wherein said pump casing comprises at least 
two subcasings assembled together, the high- 
est contacting face between said subcasings is 
arranged approximately as high as or higher 10 
than a main shroud of said impeller. 

10. A submerged pump comprising: 

a pump casing an impeller and a motor means is 
for driving said impeller to rotate within said 
pump chamber. 
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(54) Submerged pump 

(57) There is disclosed a submerged pump used, 
for example, in a duplex treating tank for sewage. The 
submerged pump includes a pump casing (3) including 
an inlet portion (9). a pump chamber (4) and a dis- 
charge portion (5), a motor means (2) for driving and 
rotating an impeller provided in the pump chamber (4); 
the motor means being integrally secured to the pump 
casing (3), wherein the pump casing (3) comprises at 
least two subcasings (3a,3b) assembled together, at 
least one of the subcasings (3a) having a projection (11) 
defining a narrowed passage (12) portion. 
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The Search Division considers that the present European patent application does not 
comply with the requirement of unity of invention and relates to several inventions, 
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1 . Claims 1-4,10: Submersible motorpump with a casing made of at least 2 parts one of 

them being provided with a projection defining a narrowed passage 
between the pumping chamber and discharge portion. 

2. Claims 5,7,8 : Submersible motorpump with an air vent hole in the casing, drilled at 

an obtuse angle. 

3. Claims 6,9 : Submersible vortex type motorpump with a casing comprising at least 

2 subcasings the contacting surface between them at least as high as 
the main shroud of the impeller. 
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